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Recent publications have cast doubt on the ability of single rectangular wave shocks, directly applied to the myocardium, to produce ventricular fibrillation in the dog (I, 5, 6) . The purpose of the present investigation is to reappraise the method used in our laboratory and to investigate the following factors which might influence the reliability of the method: I) interelectrode distance, 2) time interval between stimuli, and 3) anatomical position of electrode on the myocardium.
METHODS
All experiments were performed on healthy adult mongrel dogs, ranging in weight from 6.8 to 25 kg, 
; was studied in eight dogs. Th :e locations on the anterior surface of the left ventricle were tested: the base, midventricle, and apex. In this group the distance between electrodes was maintained at between 25 and 30 mm.
RESULTS

Reproducibility of determination of ventricular Jibrillation threshold (group r). As illustrated
in Fig. I , with electrodes placed 25-30 mm apart and an interval between stimuli of IO-I 5 heart beats, the ventricular fibrillation threshold was remarkably constant for any single dog. The largest standard error of the mean of multiple determinations of the ventricular fibrillation threshold in any single dog was less than I ma. There was considerably more variation among dogs. These results compare to those obtained in previous experiments from this laboratory using larger surface electrodes with a fixed interelectrode distance. In previous work care was taken to move the electrodes, which were hand held, after each two or three stimuli so as to avoid surface charring.
This was not necessary in the present study using small electrodes. As many as ten determinations of the ventricular fibrillation threshold (400--700 stimuli) were made without changing electrode position. The threshold remained constant under these circumstances.
Effect of interelectrode distance (gro@ 2, 3). As illustrated in Table I and Fig. 2 , when the interelectrode distance was very small (2-4 mm) the thresholds were higher and varied greatly when compared to the results obtained in the same dogs with an interelectrode distance of mm. It was thought likely that local tissue damage with short circuiting of the current delivered was responsible for the high and occasionally unobtainable thresholds found when the interelectrode distance was small (2 to Fig. 3 . The ventricular fibrillation thresholds were significantly higher when stimuli were applied 10-15 beats apart as compared to the thresholds obtained when the stimuli were 3-4 beats apart (P = < .02).
There was little variation in threshold in a given dog if the interval between stimuli was kept constant at either 3-4 beats or IO-I 5 beats.
Efect of anutomic location of stimulus (group 5). The results are illustrated in Fig. 4 . The ventricular fibrillation threshold was significantly higher at the base than at the apex (P = < 0.001). The threshold values remained constant in each dog at each anatomic location whether base, midventricle, or apex.
COMMENT
The basic requirements for determining the ventricular fibrillation threshold as outlined by Brooks et al. (7) Interval between stimuli. Close spacing of testing shocks is commonly assumed to be undesirable when determining cardiac excitability or ventricular fibrillation thresholds. Brooks et al. (7) applied stimuli 6-12 beats apart and state that a strong shock has a long-lasting effect on the refractory period and that the same is true for an extrasystole produced by the stimulus. In some instances when we applied one stimulus every two beats, including the estrasystole produced by the stimulus and the following normal beat, the thresholds were unreliable. The present investigation
shows that thresholds tend to be higher when stimuli are spaced farther apart although they remain consistent for each rate, Keeping the stimulus rate constant therefore is more important than the rate itself, provided stimuli are at least 3-4 beats apart. There are other reasons that make a ratio of one stimulus every IO-I 5 beats more desirable. The accuracy of placement of the stimulus in the cardiac cycle can be affected by the intermittent occurrence, during the respiratory cycle, of a notched R wave or a slight change in heart rate, which has an effect on the refractory period period (7, 9) . Stimuli were applied in the phase of the respiratory cycle in which the R wave had the maximum amplitude and a single peak which resulted in a rate of one shock every IO-I In the absence of local injury, the require-
